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Synchrotron X-ray tomography was used to image, at 3.34 micron resolution, a mix-
ture containing high-impact polystyrene (HIPS) and a two-component flame retardant,
a brominated phthalimide dimer (Saytex™ BT-93) and a synergist, antimony oxide
(Sb2O3). The two components are nicely compatible with X-ray tomography. Com-
plete tomography data sets were acquired at seven X-ray energies in the range of 12 to
40 keV, closely spanning Br and Sb 1s electron binding energies at 13.474 and 30.491
keV, respectively. The images were converted to 3D chemical concentration distribu-
tion [Ham, 2004]; the images show a spatial correlation between the two components
that is attributed to the mixing order.

What is the future of “chemical analysis”? In the 1800’s, it meant dissolving a sample
in strong acid. In the 1900’s, it meant injection into a “spectrometer” and line spectra
interpretable by a few experts. Now, chemical analysis can mean three-dimensional
imaging with methods such as X-ray tomography, MRI, neutron tomography, or elec-
tron microscope tomography. This research will exploit these imaging methods to
develop high throughput chemical analysis procedures. The initial work has been
followed with more X-ray tomography on even more complex polymer blends. The
flame retardant industry is also producing non-bromine additives such as phospho-



nates. These are not compatible with X-ray tomography, hence our interest in neutron
tomography. One question is how munc of the X-ray tomography analysis can be
transferred to the neutron images.
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